Sensitization of human melanoma cells to the cytotoxic effect of melphalan by the glutathione transferase inhibitor ethacrynic acid.
Glutathione transferases are enzymes implied in the resistance of tumor cells to bifunctional alkylating cytostatic drugs. We have investigated the effect of the glutathione transferase inhibitor by ethacrynic acid on the cytotoxicity of melphalan to a human melanoma cell line (RPMI 8322) with a high level of glutathione transferase activity. Using 1-chloro-2,4-dinitrobenzene as substrate, ethacrynic acid was shown to inhibit the activity of purified human glutathione transferases, with 50% inhibition values of 1, 10, and 15 microM for transferase mu (class mu), transferase epsilon (class alpha) and transferase pi (class pi), respectively, all of which occur in RPMI 8322 cells. Ethacrynic acid at a concentration of 20 microM, which by itself was noncytotoxic, increased the cytotoxicity of melphalan to RPMI 8322 human melanoma cells approximately 2-fold. The induction of DNA interstrand cross-links by 40 microM melphalan was increased 1.4-fold by 30 microM ethacrynic acid. These results indicate that a potentiation of the cytotoxic effect of bifunctional alkylating agents can be achieved by inhibition of glutathione transferase and that the enhanced cytotoxicity may be caused at least in part by increased formation of drug-DNA adducts.